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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a thin-film 
superconductive wire material having high critical 
current density in the construction that an RE123 

superconductive layer is formed on a metal tape ^...^ 



substrate, and a production process thereof. 
SOLUTION: The production process of the thin-film 
superconductive wire material 1 0A comprises the steps 
of forming an intermediate layer 2 on a metal tape 
substrate 1 , forming a first superconductive layer 3 
having an RE123 composition as a diffusion-preventing 
layer on the intermediate layer 2 and forming a second 
superconductive layer 4 having an RE1 23 composition so 
as to come into contact with the first superconductive 




layer 3. 
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* NOTICES ♦ 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This docunnent has been translated by computer. So the translation may not reflect the original 
precisely. 

2.a|nMe9ie shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The manufacture approach of the thin film superconduction wire rod equipped with the 
process which forms the 1st superconduction layer which has the presentation of RE123 system 
on a metal tape substrate, and the process which forms the 2nd superconduction layer which 
has the presentation of RE123 system so that said 1st superconduction layer may be touched. 
[Claim 2] The manufacture approach of the thin film superconduction wire rod according to claim 
1 characterized by having further the process which forms an interlayer between said metal tape 
substrate and said 1 st superconduction layer. 

[Claim 3] The temperature at the time of membrane formation of said 2nd superconduction layer 
is the manufacture approach of the thin film superconduction wire rod according to claim 1 or 2 
characterized by being higher than the temperature at the time of membrane formation of said 
1 st superconduction layer. 

[Claim 4] The oxygen tension at the time of membrane formation of said 2nd superconduction 
layer is the manufacture approach of the thin film superconduction wire rod according to claim 3 
characterized by being higher than the oxygen tension at the time of membrane formation of said 
1 st superconduction layer. 

[Claim 5] The thin film superconduction wire rod equipped with the 2nd superconduction layer 
which does not contain the component which is formed so that the 1 st superconduction layer 
containing the component which is formed on a metal tape substrate and said metal tape 
substrate, has the presentation of RE123 system, and is contained in the construction material 
of a substrate, and said 1 st superconduction layer may be touched, and has the presentation of 
RE123 system, and is contained in the construction material of said substrate. 
[Claim 6] The thin film superconduction wire rod according to claim 5 characterized by having 
further the interlayer formed between said metal tape substrate and said 1 st superconduction 
layer. 



[Translation done.] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the thin film superconduction wire rod 
with which the superconduction layer which has the presentation of RE 123 system was formed 
on the metal tape substrate, and its manufacture approach about a thin film superconduction 
wire rod and its manufacture approach. 
[0002] 

[Description of the Prior Art] When forming a superconduction thin film of RE123 system like the 
presentation of RE1 B-2C 307 on a single crystal substrate, high critical current density (Jc) is 
obtained, but when forming on a metal tape substrate, high critical current density is difficult to 
get this — a single crystal — a substrate — a case — — aluminum — two — O — three 

— LaAlO — three — MgO — etc. — an oxide — a substrate — using — having — a sake — a 
substrate — superconduction — a thin film — diffusion — a reaction — being generated — 
being hard — although — a metal — a tape — a substrate — a case — — a metal — a 
tape — a substrate — using — having — stainless steel — nickel — ( — nickel — ) — an alloy - 

- silver — ( — Ag — ) — an alloy — etc. — superconduction — a thin film — diffusion — a 
reaction — be generated — since — it is . 

[0003] In addition, in the above ""RE" of RE1 B-2C307" is "B about rare earth elements (for 
example, yttrium)", "C" means copper (Cu) and "O" means oxygen (O) for barium (Ba). 
[0004] Moreover, it improves, junction between crystal grain also becomes firm, and the 
compactness of the crystal of RE123 system can attain the high critical current density Jc, so 
that the temperature at the time of membrane formation by the gaseous-phase method (laser 
vacuum deposition, a spatter, electron beam method) is high. However, as for a metal tape 
substrate, the diffusion reaction of a substrate and a superconduction thin film serves as activity 
at an elevated temperature for a metal. For this reason, generally by the gaseous-phase method, 
temperature at the time of membrane formation was not able to be made into the elevated 
temperature. 
[0005] 

[Problem(s) to be Solved by the Invention] In order to prevent the above-mentioned diffusion 
reaction, interlayers, such as cerium oxide (Ce02) and yttria stabilized zirconia (YSZ), are formed 
between a metal tape and a superconduction layer. 

[0006] However, since an interlayer*s selenium (Ce), an yttrium (Y), etc. react with the 
superconduction layer of RE 123 system, even if it prepares an interlayer, high critical current 
density Jc like [ in the case of forming a superconduction layer on a single crystal substrate ] is 
not obtained. 

[0007] So, the object of this invention is offering the thin film superconduction wire rod which 
has high critical current density in the configuration which forms the superconduction layer of 
RE 123 system on a metal tape substrate, and its manufacture approach. 
[0008] 

[Means for Solving the Problem] The manufacture approach of the thin film superconduction 
wire rod of this invention is equipped with the process which forms the 1st superconduction 
layer which has the presentation of RE123 system on a metal tape substrate, and the process 
which forms the 2nd superconduction layer which has the presentation of RE123 system so that 
the 1 St superconduction layer may be touched. 

[0009] According to the manufacture approach of the thin film superconduction wire rod of this 
invention, since the 1 st superconduction layer turns into a diffusion prevention layer, it can 
prevent that the metallic element of a metal tape substrate is spread in the 2nd superconduction 
layer. It can prevent by this that the 2nd superconduction layer carries out a diffusion reaction 
with a metal tape substrate, and high critical current density can be obtained. 
[0010] i\/loreover, since the 1st superconduction layer used as a diffusion prevention layer turns 
into the 2nd superconduction layer from the same construction material substantially, a diffusion 
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reaction does not arise between the 1st superconduction layer and the 2nd superconduction 

rooTi] In addition. ''RE123 system" in this application description means that it is 0.7<=x<=1.3. 
\ 7<=y<=2 3 and 2 7<=z<=3.3 in RExBayCuz07-d. Moreover. RE of RE123 system means the 
construction material of rare earth elements and an yttrium element ^'ji^J.'^SSRMMltl^^^ 
least. Moreover, as rare earth elements, neodymium (Nd). a gadolinium (Gd). HORUMINIUMU 
(Ho), samarium (Sm). etc. are contained, for example. ^ . ■ ^ 

[0012] In the manufacture approach of the above-mentioned thin film superconduction wire rod. 
it has further preferably the process which forms an Interiayer between a metal tape substrate 
and the 1st superconduction layer. 

[0013] Thus since the 1st superconduction layer functions as a diffusion prevention layer even 
when an interiayer is prepared, it can prevent that the 2nd superconduction layer carries out a 
diffusion reaction with an interiayer. and high critical current density can be obtained. 
[0014] In the manufacture approach of the above-mentioned thin film superconduction wire rod. 
the temperature at the time of membrane formation of the 2nd superconduction layer is higher 
than the temperature at the time of membrane formation of the 1st superconduction layer 

preferably. r*.u i * 

[001 5] By making low temperature at the time of membrane formation of the 1 st 
superconduction layer, it can control that the 1st superconduction layer carries out a diffusion 
reaction with the substrate of a metal tape etc. Moreover, by making high temperature at the 
time of membrane formation of the 2nd superconduction layer, it improves, junction between 
crystal grain also becomes firm, and the compactness of the crystal of the 2nd superconduction 
layer of RE123 system can attain the high critical current density Jc. Thus, by controlling the 
temperature at the time of membrane formation of each class, the thin film superconduction wire 
rod which is a diffusion reaction and which has a critical high current value while being able to 

control can be obtained. . . ... ... • 

[0016] In the manufacture approach of the above-mentioned thin film superconduction wire rod. 
the oxygen tension at the time of membrane formation of the 2nd superconduction layer is 
higher than the oxygen tension at the time of membrane formation of the 1st superconduction 

layer preferably. , • 4. r 

[001 7] Usually in the superconduction layer of RE1 23 system, since the melting point of a 
superconduction layer will become high if the oxygen tension at the time of membrane formation 
becomes high, it becomes possible to make temperature at the time of membrane formation into 
an elevated temperature. Since this is enabled to form the 2nd superconduction layer at an 
elevated temperature rather than the 1 st superconduction layer, as mentioned above, the 
compactness of the crystal of the 2nd superconduction layer improves, junction between crystal 
grain also becomes firm, and the high critical current density Jc can be attained. 
[0018] The thin film superconduction wire rod of this invention is equipped with a metal tape 
substrate the 1st superconduction layer, and the 2nd superconduction layer. The 1st 
superconduction layer contains the component which is formed on a metal tape substrate has 
the presentation of RE123 system, and is contained in the construction material of a substrate 
The 2nd superconduction layer does not contain the component which is formed so that the 1st 
superconduction layer may be touched, and has the presentation of RE123 system, and is 
contained in the construction material of a substrate. 

[0019] According to the thin film superconduction wire rod of this invention, since the 1st 
superconduction layer turns into a diffusion prevention layer, it can prevent that the metallic 
element of a metal tape substrate is spread in the 2nd superconduction layer. It can prevent by 
this that the 2nd superconduction layer carries out a diffusion reaction with a metal tape 
substrate, and high critical current density can be obtained. 

[0020] Moreover, since the 1st superconduction layer used as a diffusion prevention layer turns 
into the 2nd superconduction layer from the same construction material substantially, a diffusion 
reaction does not arise between the 1st superconduction layer and the 2nd superconduction 

[0021] In the above-mentioned thin film superconduction wire rod. it has further preferably the 
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interlayer formed between a metal tape substrate and the 1st superconduction layer. 
[0022] Thus, since the 1st superconduction layer functions as a diffusion prevention layer even 
when an interlayer is prepared, it can prevent that the 2nd superconduction layer carries out a 
diffusion reaction with an interiayer. and high critical current density can be obtained. 

[0023] . , ^. . ^. . ... 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained 

based on drawing. ... c ^^ 

[0024] Dr aw ing 1 is the partial cross-section perspective view showing roughly the configuration 
of the thin film superconduction wire rod in the gestalt of 1 operation of this invention. With 
reference to drawing 1 , the thin film superconduction wire rod 10 in the gestalt of this operation 
has the metal tape substrate 1. an interiayer 2. the 1st superconduction layer 3. and the 2nd 

superconduction layer 4. . , ■ ■ i i 

[0025] The metal tape substrate 1 consists of construction material of stainless steel, a nickel 
alloy (for example, Hastelloy), a silver alloy, etc. An interlayer 2 is a diffusion prevention layer, for 
example, consists of construction material, such as cerium oxide. YSZ. magnesium oxide, an 
oxidization yttrium, an oxidization ytterijium, and a barium zirconia. and is formed on the metal 
tape substrate 1 . 

[0026] The 1st superconduction layer 3 is formed on the interiayer 2, including the component 
which has the presentation of RE123 system and is contained in the construction material of a 
substrate (interiayer 2). The 2nd superconduction layer 4 does not contain the component which 
is formed so that the 1 st superconduction layer 3 may be touched, and has the presentation of 
RE123 system, and is contained in the construction material of a substrate (interiayer 2). The 
1st and 2nd superconduction layers 3 and 4 consist of construction material of the same 
presentation substantially, for example, consist of Hoi B-2C 307. 

[0027] As shown in drawing 2 , the conventional thin film superconduction wire rod 1 10 has the 
metal tape substrate'lOl. the interiayer 102, and the superconduction layer 103. As compared 
with this conventional configuration, a superconduction layer consists of two-layer [ of the 1st 
and 2nd superconduction layers 3 and 4 ], and. as for the configuration of the gestalt of this 
operation, the 1st superconduction layers 3 differ in the point (that is. it prevents that the 
metallic element in an interiayer 2 is spread in the 2nd superconduction layer 4) of functioning as 
a diffusion prevention layer. Thereby, by thin film superconduction wire rod lOA of the gestalt of 
this operation, an interiayer's 2 metallic element is not contained in the 2nd superconduction 
layer 4 to an interiayer's 102 metallic element having been contained in the superconduction 
layer 104 in the conventional thin film superconduction wire rod 110. 

[0028] Although the configuration which formed the interiayer 2 in drawjnj^. was explained, as 
shown in drawing 3 , the interiayer was omitted, and the 1st superconduction layer 3 may be 
directly in contact with the front face of the metal tape substrate 1. In this configuration, since 
the 1st superconduction layer 3 functions as a diffusion prevention layer, the metallic element of 
the metal tape substrate 1 is not contained in the 2nd superconduction layer 4. 
[0029] In addition, since the configuration of those other than this of thin film superconduction 
wire rod 10B shown in drawing 3 is almost the same as the configuration shown in drawingj. 
mentioned above, the explanation is omitted. 

[0030] Moreover, the interiayer 2 who shows drawing 1 may be omitted, and as shown in ±a\mm 
4 , a metal tape substrate may be used as the compound tape substrate of the tape 1 which 
consists of stainless steel, and the tape 5 which consists of silver. Silver is the construction 
material which a diffusion reaction with a superconduction layer cannot produce easily rather 
than other metals. For this reason, even if it vapor-deposits the superconduction layers 3 and 4 
at a direct elevated temperature on a silver larer 5, the property of the good critical current 
density Jc is acquired. 

[0031] In addition, since the configuration of those other than this of thin film superconduction 
wire rod IOC shown in drawing 4 is almost the same as the configuration shown in drawing j. 
mentioned above, it attaches the sign same about the same member, and omits the explanation. 
[0032] Next, the manufacture approach of the thin film superconduction wire rod In the gestalt of 
this operation is explained. Drawing 5 is flow drawing showing the manufacture approach of the 
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thin film superconduction wire rod in the gestalt of 1 operation of this invention, the interlayer 2 
who the metal tape substrate 1 is prepared (step SI), and consists of YSZ on this metal tape 
substrate 1 with reference to drawing 1 and d rawing 5 by the manufacture approach of the thin 
film superconduction wire rod of the gestalt this operation — PLD (Pulsed Laser Deposition) — 
ISD (Inclined Substrate Deposition) by law (laser vacuum deposition) — it is formed of law (step 
S2). the 1st superconduction layer 3 which has the presentation (for example, Hoi B-2C 307) of 
RE123 system on this interlayer 2 — for example, PLD — it is formed of law (step S3), the 2nd 
superconduction layer 4 which has the presentation (for example, Hoi B-2C 307) of RE123 
system on this 1st superconduction layer 3 — for example, PLD — it is formed of law (step S4) 
and thin film superconduction wire rod 10A is manufactured by performing after treatment. 
[0033] In addition, when manufacturing thin film superconduction wire rod 1 0B shown in drawing 
3 , the above-mentioned interlayer's 2 formation process (step S2) is skipped. Moreover, when 
manufacturing thin film superconduction wire rod IOC shown in d rawin g 4 , a metal tape 
substrate is prepared as a compound tape substrate of the tape 1 which consists of stainless 
steel, and the tape 5 which consists of silver, and an interlayer's 2 formation process (step S2) is 
skipped. 

[0034] According to the gestalt of this operation, since the 1 st superconduction layer 3 
functions as a diffusion prevention layer, it can prevent that an interlayer's 2 (or metal tape 
substrate 1) metallic element is spread in the 2nd superconduction layer 4. It can prevent by this 
that the 2nd superconduction layer 4 carries out a diffusion reaction with an interlayer 2 (or 
metal tape substrate 1), and high critical current density can be obtained. 
[0035] Moreover, since the 1 st superconduction layer 3 used as a diffusion prevention layer 
turns into the 2nd superconduction layer 4 from the same construction material substantially, a 
diffusion reaction does not arise between the 1st superconduction layer 3 and the 2nd 
superconduction layer 4. 

[0036] As for the temperature at the time of membrane formation of the 2nd superconduction 
layer 4, in the above-mentioned manufacture approach, it is desirable that it is higher than the 
temperature at the time of membrane formation of the 1 st superconduction layer 3. Thus, by 
making low temperature at the time of membrane formation of the 1 st superconduction layer 3, it 
can control that the 1 st superconduction layer 3 carries out a diffusion reaction with an 
interlayer's 2 (or metal tape substrate 1 ) substrate. Moreover, by making high temperature at the 
time of membrane formation of the 2nd superconduction layer 4, it improves, junction between 
crystal grain also becomes firm, and the compactness of the crystal of the 2nd superconduction 
layer 4 of RE 123 system can attain the high critical current density Jc. Thus, by controlling the 
temperature at the time of membrane formation of each class, thin film superconduction wire rod 
lOA (or 10B) which is a diffusion reaction and which has a critical high current value while being 
able to control can be obtained. 

[0037] As for the oxygen tension at the time of membrane formation of the 2nd superconduction 
layer 4, in the above-mentioned manufacture approach, it is desirable that it is higher than the 
oxygen tension at the time of membrane formation of the 1 st superconduction layer 3. Usually, in 
the superconduction layer of RE123 system, since the melting point of a superconduction layer 
will become high if the oxygen tension at the time of membrane formation becomes high, it 
becomes possible to make temperature at the time of membrane formation into an elevated 
temperature. Since this is enabled to form the 2nd superconduction layer 4 at an elevated 
temperature rather than the 1 st superconduction layer 3, as mentioned above, the compactness 
of the crystal of the 2nd superconduction layer 4 improves, junction between crystal grain also 
becomes firm, and the high critical current density Jc can be attained. 

[0038] Moreover, since the 1 st superconduction layer 3 functions as a diffusion prevention layer, 
it becomes possible to take the long membrane formation time amount of the 2nd 
superconduction layer 4. and thick-film-ization (high [ Ic ]) of the 2nd superconduction layer 4 is 
attained. 

[0039] Moreover, when formed of the technique (Rabits (Rolling-Assisted Biaxially Textured 
Substrates) the ISD method and law) from which an interlayer 2 does not become comparatively 
precise, it becomes easy to diffuse a metallic element in a superconduction layer. For this 
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reason, a diffusion reaction can be more effectively prevented by combining the gestalt of this 
operation with such an interlayer. 

[0040] Moreover, as for the 1st of RE123 system and the 2nd superconduction layer 3 and 4 in 

the gestalt of this operation, it is desirable that the stacking tendency within a field is ail the c 

axis orientation film 20 degrees or less. Moreover, even if the 1 st superconduction layer 3 which 

functions as a diffusion prevention layer has neither a gap of a presentation nor a certain 

specific element, it can play a role. 

[0041] 

[Example] 

(Example 1) a nickel alloy tape (70 micrometers in Hastelloy. width-of-face [ of 10mm ], 
thickness) top — PLD — the YSZ interlayer with a thickness of 2 micrometers was formed by 
the ISD method using law (laser vacuum deposition). Although the nickel alloy tape was non- 
orientation, the YSZ interlayer had the biaxial orientation whose stacking tendency within a field 
is about 18 degrees according to the effectiveness of ISD. besides — 30Ho1 B-2C7 film — PLD 
— membranes were formed by the thickness of 1 micrometer by law. Membrane formation 
conditions are a part for 13.3Pa (=100mTorr) of oxygen tension, and oxygen flow rate of 300cm 
3/(=300sccm), and laser output SOW (1 Jx50Hz), and shook the heater temperature at the time of 
membrane formation by 10-degree-C unit from 900 degrees C to 1000 degrees C. Consequently, 
the film with the property (electrization Jc) of a maximum of 0.08 MA/cm2 (77K. OT) was 
obtained with the heater temperature of 920 degrees C. In the heater temperature of 960 
degrees C, the critical current values Jc were 0.07 MA/cm2. 

[0042] On the other hand, the 1st 30Ho1 B-2C7 1 -micrometer film was formed with the heater 
temperature of 900 degrees C on the same conditions. Then, heater temperature was changed 
on the still more neariy same conditions with 920 degrees C, 940 degrees C, 960 degrees C. and 
980 degrees C. and the 2nd 30Ho1 B-2C7 1 -micrometer film was formed on it. Consequently, in 
the heater temperature of 960 degrees C, 30Ho1 B-2C7 film with the property (electrization Jc) 
of 0.3 MA/cm2 (77K, OT) was obtained. 

[0043] As a result of observing by SEM (Scanning Electron Microscope), the 2nd 30Ho1 B-2C7 
upper film was a very precise smooth film surface compared with the 1st 30Ho1 B-2C7 lower 
layer film. 

[0044] (Example 2) The nickel alloy tape and YSZ interiayer who become a substrate were 
manufactured like the example 1. and the 1st 30Ho1 B-2C7 film was formed for the 1st 30Ho1 
B-2C7 film with the heater temperature of 920 degrees C by the thickness of 1 micrometer like 
the example 1 on it. Then, the 2nd 30Ho1 B-2C7 film with a thickness of 1 micrometer was 
shaken like the example 1 on it with the heater temperature of 990 degrees C. 1000 degrees C. 
1020 degrees C, 1030 degrees C, and 1040 degrees C, and membranes were formed. 
[0045] Consequently. 30Ho1 B~2C7 film which has the property (electrization Jc) of 0.6 
MA/cm2 (77K. OT) also by a maximum of 0.8 MA/cm2 (77K, OT) and average was obtained from 
the heater temperature of 990 degrees C among 1 020 degrees 0. In addition, at the time of 
these film formation, oxygen tension was considered as a part for 26.6Pa (= 200mTorr) and 
oxygen flow rate of 300cm 3/(= 300sccm). 

[0046] As a comparison, as a result of forming 30Ho1 B-2C7 film of 0.8 micrometers of 
thickness on the 3 inch single crystal substrate of LaAI03 on the same conditions as 30Ho1 B- 
2C7 film of the upper layer of an example 2. it is checking that the film which has the property 
(electrization Jc) of 2 - 4.6 MA/cm2 (77K. OT) in a field 1000 degrees C or more is formed. 
[0047] (Example 3) the field side of the silver tape of the tape substrate (width of face of 10mm) 
which made the silver tape with a thickness of 30 micrometers compoundHze on the tape which 
consists of stainless steel with a thickness of 70 micrometers — PLD — the 1 st 
superconduction layer which consists of 30Ho1 B-2C7 film was formed by the thickness of 1 
micrometer using law (laser vacuum deposition). The stacking tendency within a field was using 
what has the biaxial stacking tendency which is 1 6 degrees, and manufactured the silver tape 
which formed superconduction in one side of a tape substrate by the so-"called Rabits method. 
Membrane formation conditions were 900 degrees C in heater temperature at the time of a part 
for 13.3Pa (=100mTorr) of oxygen tension, and oxygen flow rate of 100cm 3/(=100sccm), laser 
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output 100W (1 JxlOOHz). and membrane formation. The stacking tendency within a field of the 
1st superconduction layer at this time was 14 degrees, and critical current density Jc was 0.3 
MA/cm2 (77K, OT). 

[0048] a 1st superconduction layer top — further — PLD — the 2nd superconduction layer 
which consists of 30Ho1 B-2C7 film was formed by the thickness of 1 micrometer using law. 
Membrane formation conditions were 940 degrees C in heater temperature at the time of a part 
for 26.6Pa (=200mTorr) of oxygen tension, and oxygen flow rate of 100cm 3/(=100sccm), laser 
output lOOW (1 JxlOOHz). and membrane formation. The stacking tendency within a field of the 
2nd superconduction layer at this time was 1 2 degrees. Although the measured critical current 
density Jc was 0.4 MA/cm2 (77K, OT), this critical current density Jc serves as the average of 
each critical current density Jc of the 1st superconduction layer and the 2nd superconduction 
layer, and the critical current density Jc of the parenchyma of the 2nd superconduction layer 
was presumed to be 0.6 MA/cm2 (77K. OT). 

[0049] In this example, the interlayer is not used on the tape substrate. However, since silver is 
the construction material which a diffusion reaction with a superconduction layer cannot produce 
easily compared with other metal tapes (nickel, stainless steel, etc.). even if it vapor-deposits a 
superconduction layer at a direct elevated temperature on silver, the property of the good 
critical current density Jc is acquired. By forming a superconduction layer on such silver by the 
technique (that is. the technique of forming the 2nd superconduction layer on it by using the 1st 
superconduction layer as a diffusion prevention layer) of this invention, the thin film 
superconduction wire rod which has the property (that is, high critical current density Jc) of the 
still better critical current density Jc was obtained. 

[0050] It should be thought that the gestalt and example of operation which were indicated this 
time are [ no ] instantiation at points, and restrictive. The range of this invention is shown by the 
above-mentioned not explanation but claim, and it is meant that all modification in a claim, equal 
semantics, and within the limits is included. 
[0051] 

[Effect of the Invention] Since the 1 st superconduction layer turns into a diffusion prevention 
layer according to the thin film superconduction wire rod and its manufacture approach of this 
invention as explained above, it can prevent that the metallic element of a metal tape substrate 
is spread in the 2nd superconduction layer. It can prevent by this that the 2nd superconduction 
layer carries out a diffusion reaction with a metal tape substrate, and the thin film 
superconduction wire rod which has high critical current density can be obtained. 
[0052] iVioreover, since the 1st superconduction layer used as a diffusion prevention layer turns 
into the 2nd superconduction layer from the same construction material substantially, a diffusion 
reaction does not arise between the 1 st superconduction layer and the 2nd superconduction 
layer. 



[Translation done.] 

* NOTICES * 

JPG and NCiPl are not responsible for any 
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[Brief Description of the Drawings] 

[Drawing 1] It is the partial cross-section perspective view showing roughly the configuration of 
the thin film superconduction wire rod in the gestalt of 1 operation of this invention. 
[Drawing 2] It is the partial cross-section perspective view showing roughly the configuration of 
the conventional thin film superconduction wire rod. 

[ Drawing 3 ] It is the partial cross-section perspective view showing roughly the configuration of 
the thin film superconduction wire rod which omitted the interlayer from the configuration of 
drawin g 1 . 

[Drawing 4] It is the partial cross-section perspective view showing roughly the configuration of 
the thin film superconduction wire rod which omitted the interlayer using the metal tape 
substrate which compound-ized the silver tape. 

[Dra wing 5] It is flow drawing showing the manufacture approach of the thin film superconduction 
wire rod in the gestalt of 1 operation of this invention. 
[Description of Notations] 

1 A metal tape substrate, 2 An interlayer, 3 The 1 st superconduction layer. 4 The 2nd 
superconduction layer. 5 A silver larer, 1 0A, 1 0B Thin film superconduction wire rod. 
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TECHNICAL FIELD 



[Field of the Invention] Especially this invention relates to the thin film superconduction wire rod with 
which the superconduction layer which has the presentation of RE 123 system was formed on the metal 
tape substrate, and its manufacture approach about a thin film superconduction wire rod and its 
manufacture approach. 
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PRIOR ART 



Pescription of the Prior Art] When forming a superconduction thin film of RE 123 system like the 
presentation of REl B-2C 307 on a single crystal substrate, high critical current density (Jc) is obtained, 
but when forming on a metal tape substrate, high critical current density is difficult to get. this ~ a single 
crystal ~ a substrate - a case --**** - aluminum ~ two - O - three ~ LaAlO - three - MgO - etc. ~ 
an oxide - a substrate - using - having ~ a sake — a substrate ~ superconduction ~ a thin film — 
diffusion -- a reaction - being generated -- being hard - although ~ a metal - a tape - a substrate - a 
case -****-.- a metal - a tape - a substrate - using ~ having - stainless steel ~ nickel - (- nickel -) 
~ an alloy - silver - (~ Ag — ) ~ an alloy ~ etc. - superconduction - a thin fibn ~ diffusion ~ a 
reaction — be generated ~ since — it is . 

[0003] In addition, in the above ""RE" of REl B-2C307" is "B about rare earth elements (for example, 
yttrium)", "C" means copper (Cu) and "O" means oxygen (O) for barium (Ba). 

[0004] Moreover, it improves, jtinction between crystal grain also becomes firm, and the compactness of 
the crystal of RE 123 system can attain the high critical current density Jc, so that the temperature at the 
time of membrane formation by the gaseous-phase method (laser vacuum deposition, a spatter, electron 
beam method) is high. However, as for a metal tape substrate, the diffusion reaction of a substrate and a 
superconduction thin film serves as activity at an elevated temperature for a metal. For this reason, 
generally by the gaseous-phase method, temperature at the time of membrane formation was not able to 
be made into the elevated temperature. 



[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_eije 1 2/27/2006 



JP,2003-323822,A LEFFECT OF THE INVENTION] 



Page 1 of 1 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by tlie use of tills 'kransla'txon . 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



EFFECT OF THE INVENTION 



[Effect of the Invention] Since the 1st superconduction layer turns into a diffusion prevention layer 
according to the thin film superconduction wire rod and its manufacture approach of this invention as 
explained above, it can prevent that the metallic element of a metal tape substrate is spread in the 2nd 
superconduction layer. It can prevent by this that the 2nd superconduction layer carries out a diflFiision 
reaction with a metal tape substrate, and the thin film superconduction wire rod which has high critical 
current density can be obtained. 

[0052] Moreover, since the 1st superconduction layer used as a diffusion prevention layer turns into the 
2nd superconduction layer from the same quality of the material substantially, a diffusion reaction does 
not arise between the 1st superconduction layer and the 2nd superconduction layer. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] In order to prevent the above-mentioned diflusion reaction, 
interlayers, such as cerium oxide (Ce02) and yttria stabilized zirconia (YSZ), are formed between a 
metal tape and a superconduction layer. 

[0006] However, since an interlayer's selenium (Ce), an yttrium (Y), etc. react with the superconduction 
layer of RE 123 system, even if it prepares an interlay er, high critical current density Jc like [ in the case 
of forming a superconduction layer on a single crystal substrate ] is not obtained. 
[0007] So, the purpose of this invention is offering the thin film superconduction wire rod which has 
high critical current density in the configuration which forms the superconduction layer of RE 123 
system on a metal tape substrate, and its manufacture approach. 
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MEANS 

[Means for Solving the Problem] The manufacture approach of the thin film superconduction wire rod 
of this invention is equipped with the process which forms the 1st superconduction layer which has the 
presentation of RE 123 system on a metal tape substrate, and the process which forms the 2nd 
superconduction layer which has the presentation of RE123 system so that the 1st superconduction layer 
may be touched. 

[0009] According to the manufacture approach of the thin film superconduction wire rod of this 
invention, since the 1st superconduction layer turns into a diffusion prevention layer, it can prevent that 
the metallic element of a metal tape substrate is spread in the 2nd superconduction layer. It can prevent 
by this that the 2nd superconduction layer carries out a diffusion reaction with a metal tape substrate, 
and high critical current density can be obtained. 

[0010] Moreover, since the 1 st superconduction layer used as a diffusion prevention layer turns into the 
2nd superconduction layer fi-om the same quality of the material substantially, a diffusion reaction does 
not arise between the 1 st superconduction layer and the 2nd superconduction layer. 
[001 1] In addition, "RE123 system" in this application specification means that it is 0.7<=x<=1.3, 
1 7<=y<=2.3, and 2.7<=z<=3.3 in RExBayCuz07-d. Moreover, RE of "RE123 system" means the 
quality of the material of rare earth elements and an yttrium element which contains either at least. 
Moreover, as rare earth elements, neodymium (Nd), a gadolinium (Gd), HORUMINIUMU (Ho), 
samarium (Sm), etc. are contained, for example. 

[0012] In the manufacture approach of the above-mentioned thin fihn superconduction wire rod, it has 
fiirther preferably the process which forms an interlayer between a metal tape substrate and the 1st 
superconduction layer. 

[0013] Thus, since the 1st superconduction layer fimctions as a diffusion prevention layer even when an 
interlayer is prepared, it can prevent that the 2nd superconduction layer carries out a diffusion reaction 
with an interlayer, and high critical current density can be obtained. 

[0014] In the manufacture approach of the above-mentioned thin film superconduction wire rod, the 
temperature at the time of membrane formation of the 2nd superconduction layer is higher than the 
temperature at the time of membrane formation of the 1st superconduction layer preferably. 
[0015] By making low temperature at the time of membrane formation of the 1st superconduction layer, 
it can control that the 1st superconduction layer carries out a diffusion reaction with the substrate of a 
metal tape etc. Moreover, by making high temperature at the time of membrane formation of the 2nd 
superconduction layer, it improves, junction between crystal grain also becomes firm, and the 
compactness of the crystal of the 2nd superconduction layer of RE 123 system can attain the high critical 
current density Jc. Thus, by controlling the temperature at the time of membrane formation of each 
class, the thin film superconduction wire rod which is a diffusion reaction and which has a high critical 
current value while being able to control can be obtained. 

[0016] In the manufacture approach of the above-mentioned thin film superconduction wire rod, the 
oxygen tension at the time of membrane formation of the 2nd superconduction layer is higher than the 
oxygen tension at the time of membrane formation of the 1st superconduction layer preferably. 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



12/27/2006 



IP,2003-323822,A [MEANS] 



Page 2 of 4 



[0017] Usually, in the superconduction layer of RE 123 system, since the melting point of a 
superconduction layer will become high if the oxygen tension at the time of membrane formation 
becomes high, it becomes possible to make temperature at the time of membrane formation into an 
elevated temperature. Since this is enabled to form the 2nd superconduction layer at an elevated 
temperature rather than the 1st superconduction layer, as mentioned above, the compactness of the 
crystal of the 2nd superconduction layer improves, jimction between crystal grain also becomes j5rm, 
and the high critical current density Jc can be attained. 

[0018] The thin film superconduction v^e rod of this invention is equipped with a metal tape substrate, 
the 1st superconduction layer, and the 2nd superconduction layer. The 1st superconduction layer 
contains the component which is formed on a metal tape substrate, has the presentation of RE 123 
system, and is contained in the quality of the material of a substrate. The 2nd superconduction layer does 
not contain the component which is formed so that the 1st superconduction layer may be touched, and 
has the presentation of RE 123 system, and is contained in the quality of the material of a substrate. 
[0019] According to the thin film superconduction wire rod of this invention, since the 1st 
superconduction layer tums into a diffusion prevention layer, it can prevent that the metallic element of 
a metal tape substrate is spread in the 2nd superconduction layer. It can prevent by this that the 2nd 
superconduction layer carries out a diffiision reaction with a metal tape substrate, and high critical 
cxirrent density can be obtained. 

[0020] Moreover, since the 1st superconduction layer used as a diffusion prevention layer tums into the 

2nd superconduction layer fi-om the same quality of the material substantially, a diffusion reaction does 

not arise between the 1st superconduction layer and the 2nd superconduction layer. 

[0021] In the above-mentioned thin film superconduction wire rod, it has further preferably the 

interlay er formed between a metal tape substrate and the 1st superconduction layer. 

[0022] Thus, since the 1st superconduction layer fimctions as a diffusion prevention layer even when an 

interlayer is prepared, it can prevent that the 2nd superconduction layer carries out a diffusion reaction 

with an interlayer, and high critical current density can be obtained. 

[0023] 

[Embodiment of the Invention] Hereafter, the gestah of operation of this invention is explained based on 
drawing. 

[0024] Drawing 1 is the partial cross-section perspective view showing roughly the configuration of the 
thin film superconduction wire rod in the gestalt of 1 operation of this invention. With reference to 
drawing 1 , the tihin film superconduction wire rod 10 in the gestalt of this operation has the metal tape 
substrate 1, an interlayer 2, the 1st superconduction layer 3, and the 2nd superconduction layer 4. 
[0025] The metal tape substrate 1 consists of the quality of the material of stainless steel, a nickel alloy 
(for example, Hastelloy), a silver alloy, etc. An interlayer 2 is a diflEiision prevention layer, for example, 
consists of the quality of the materials, such as cerium oxide, YSZ, magnesium oxide, an oxidization 
yttrium, an oxidization ytterbium, and a barium zirconia, and is formed on the metal tape substrate 1. 
[0026] The 1st superconduction layer 3 is formed on the interlayer 2, including the component which 
has the presentation of RE 123 system and is contained in the quality of the material of a substrate 
(interlayer 2). The 2nd superconduction layer 4 does not contain the component which is formed so that 
the 1st superconduction layer 3 may be touched, and has the presentation of RE 123 system, and is 
contained in the quality of the material of a substrate (interlayer 2). The 1st and 2nd superconduction 
layers 3 and 4 consist of the quality of the material of the same presentation substantially, for example, 
consist of Hoi B-2C 307. 

[0027] As shown in drawin g 2 , the conventional thin fihn superconduction wire rod 110 has the metal 
tape substrate 101, the interlayer 102, and the superconduction layer 103. As compared with this 
conventional configuration, a superconduction layer consists of two-layer [ of the 1st and 2nd 
superconduction layers 3 and 4 ], and, as for the configuration of the gestalt of this operation, the 1st 
superconduction layers 3 differ in the point (that is, it prevents that the metallic element in an interlayer 
2 is spread in the 2nd superconduction layer 4) of functioning as a diffusion prevention layer. Thereby, 
by thin film superconduction wire rod lOA of the gestalt of this operation, an interlay er's 2 metallic 
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element is not contained in the 2nd superconduction layer 4 to an interlayer's 102 metallic element 
having been contained in the superconduction layer 104 in the conventional thin film superconduction 
wire rod 110. 

[0028] Although the configuration which formed the interlayer 2 in drawing 1 was explained, as shown 
in drawing 3 , the interlayer was omitted, and the 1st superconduction layer 3 may be directly in contact 
with the front face of the metal tape substrate 1. In this configuration, since the 1st superconduction 
layer 3 functions as a diffusion prevention layer, the metallic element of the metal tape substrate 1 is not 
contained in the 2nd superconduction layer 4. 

[0029] In addition, since the configxiration of those other than this of tiiin fihn superconduction wire rod 
lOB shown in drawing 3 is almost the same as the configuration shown in dravying 1 mentioned above, 
the explanation is omitted. 

[0030] Moreover, the interlayer 2 who shows drawing 1 may be omitted, and as shown in drawing 4 , a 
metal tape substrate may be used as the compound tape substrate of the tape 1 which consists of 
stainless steel, and the tape 5 which consists of silver. Silver is the quality of the material which a 
diffusion reaction with a superconduction layer cannot produce easily rather than other metals. For this 
reason, even if it vapor-deposits the superconduction layers 3 and 4 at a direct elevated temperature on a 
silver larer 5, the property of the good critical current density Jc is acquired. 

[003 1] In addition, since the configuration of those other than this of thin film superconduction wire rod 
IOC shown in drawing 4 is almost the same as the configuration shown in drawing 1 mentioned above, it 
attaches the sign same about the same member, and omits the explanation. 

[0032] Next, the manufacture approach of the thin film superconduction wire rod in the gestalt of this 
operation is explained. Drawing 5 is the flow Fig. shov^g the manufacture approach of the thin film 
superconduction wire rod in the gestalt of 1 operation of this invention, the interlayer 2 who the metal 
tape substrate 1 is prepared (step SI), and consists of YSZ on this metal tape substrate 1 with reference 
to drawdng 1 and drawing 5 by the manufacture approach of the thin film superconduction wire rod of 
the gestalt this operation - PLD (Pulsed Laser Deposition) ~ ISD (Inclined Substrate Deposition) by 
law (laser vacuum deposition) ~ it is formed of law (step S2). the 1st superconduction layer 3 which has 
the presentation (for example. Hoi B-2C 307) of RE 123 system on this interlayer 2 — for example, PLD 
— it is formed of law (step S3), the 2nd superconduction layer 4 which has the presentation (for example. 
Hoi B-2C 307) of RE123 system on this 1st superconduction layer 3 - for example, PLD ~ it is formed 
of law (step S4) and thin film superconduction wire rod lOA is manufactured by performing after 
treatment. 

[0033] In addition, when manufacturing thin film superconduction wire rod 1 OB shown in drawin g 3 , 
the above-mentioned interlayer's 2 formation process (step S2) is skipped. Moreover, when 
manufacturing thin film superconduction wire rod IOC shown in drawing 4 , a metal tape substrate is 
prepared as a compound tape substrate of the tape 1 which consists of stainless steel, and the tape 5 
which consists of silver, and an interlayer*s 2 formation process (step S2) is skipped. 
[0034] According to the gestalt of this operation, since the 1st superconduction layer 3 functions as a 
diffusion prevention layer, it can prevent that an interlay efs 2 (or metal tape substrate 1) metallic 
element is spread in the 2nd superconduction layer 4. It can prevent by this that the 2nd superconduction 
layer 4 carries out a diffusion reaction with an interlayer 2 (or metal tape substrate 1), and high critical 
current density can be obtained. 

[0035] Moreover, since the 1st superconduction layer 3 used as a diffusion prevention layer turns into 
the 2nd superconduction layer 4 from the same quality of the material substantially, a diffusion reaction 
does not arise between the 1st superconduction layer 3 and the 2nd superconduction layer 4. 
[0036] As for the temperature at the time of membrane formation of the 2nd superconduction layer 4, in 
the above-mentioned manufacture approach, it is desirable that it is higher than the temperature at the 
time of membrane formation of the 1st superconduction layer 3. Thus, by making low temperature at the 
time of membrane formation of the 1st superconduction layer 3, it can control that the 1st 
superconduction layer 3 carries out a diffusion reaction with an interlayer's 2 (or metal tape substrate 1) 
substrate. Moreover, by making high temperature at the time of membrane formation of the 2nd 
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superconduction layer 4, it improves, junction between crystal grain also becomes firm, and the 
compactness of the crystal of the 2nd superconduction layer 4 of RE 123 system can attain the high 
critical current density Jc. Thus, by controlling the temperature at the tune of membrane formation of 
each class, thin film superconduction wire rod lOA (or lOB) which is a diffusion reaction and which has 
a high critical current value while being able to control can be obtained. 

[0037] As for the oxygen tension at the time of membrane formation of the 2nd superconduction layer 4, 
in the above-mentioned manufacture approach, it is desirable that it is higher than the oxygen tension at 
the time of membrane formation of the 1st superconduction layer 3. Usually, in the superconduction 
layer of RE 123 system, since the melting point of a superconduction layer will become high if the 
oxygen tension at the time of membrane formation becomes high, it becomes possible to make 
temperature at the time of membrane formation into an elevated temperature. Since this is enabled to 
form the 2nd superconduction layer 4 at an elevated temperature rather than the 1st superconduction 
layer 3, as mentioned above, the compactness of the crystal of the 2nd superconduction layer 4 
improves, jimction between crystal grain also becomes firm, and the high critical current density Jc can 
be attained. 

[0038] Moreover, since the 1st superconduction layer 3 functions as a diffusion prevention layer, it 
becomes possible to take the long membrane formation time amoimt of the 2nd superconduction layer 4, 
and thick-fihn-ization (high Ic) of the 2nd superconduction layer 4 is attained. 
[0039] Moreover, when formed of the technique (Rabits (Rolling- Assisted Biaxially Textured 
Substrates) the ISD method and law) fi-om which an interlayer 2 does not become comparatively precise, 
it becomes easy to diffuse a metallic element in a superconduction layer. For this reason, a diffusion 
reaction can be more effectively prevented by combining the gestalt of this operation v^th such an 
interlayer. 

[0040] Moreover, as for the 1 st of RE 123 system and the 2nd superconduction layer 3 and 4 in the 
gestalt of this operation, it is desirable that the stacking tendency within a field is all the c-axis 
orientation film 20 degrees or less. Moreover, even if the 1st superconduction layer 3 which fimctions as 
a diffusion prevention layer has neither a gap of a presentation nor a certain specific element, it can play 
a role. 
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EXAMPLE 



[Example] 

(Example 1) a nickel alloy tape (70 micrometers in Hastelloy, width-of-face [ of 10mm ], thickness) top 
— PLD ~ the YSZ interlayer with a thickness of 2 micrometers was formed by the ISD method using 
law (laser vacuum deposition). Although the nickel alloy tape was non-orientation, the YSZ interlayer 
had tiie biaxial orientation whose stacking tendency within a field is about 1 8 degrees according to the 
effectiveness of ISD. besides ~ 30Hol B-2C7 film — PLD ~ membranes were formed by the thickness 
of 1 micrometer by law. Membrane formation conditions are a part for 13. 3 Pa (=100mTorr) of oxygen 
tension, and oxygen flow rate of 300cm 3/(=300sccm), and laser output SOW (1 JxSOHz), and shook the 
heater temperature at the time of membrane formation by lO-degree-C unit fi-om 900 degrees C to 1000 
degrees C. Consequently, the film with the property (electrization Jc) of a maximum of 0.08 MA/cm2 
(77K, OT) was obtained with the heater temperature of 920 degrees C. In the heater temperature of 960 
degrees C, the critical current values Jc were 0.07 MA/cm2. 

[0042] On the other hand, the 1st 30Hol B-2C7 1 -micrometer fikn was formed with the heater 
temperature of 900 degrees C on the same conditions. Then, heater temperature was changed on the still 
more nearly same conditions with 920 degrees C, 940 degrees C, 960 degrees C, and 980 degrees C, and 
the 2nd 30Hol B-2C7 1 -micrometer film was formed on it. Consequently, in the heater temperature of 
960 degrees C, 30Hol B-2C7 fdm with the property (electrization Jc) of 0.3 MA/cni2 (77K, OT) was 
obtained. 

[0043] As a result of observing by SEM (Scanning Electron Microscope), the 2nd 30Hol B-2C7 upper 
fibn was a very precise smooth film surface compared with the 1st 30Hol B-2C7 lower layer film. 
[0044] (Example 2) The nickel alloy tape and YSZ interlayer who become a substrate were 
manufactured like the example 1, and the 1st 30Hol B-2C7 fikn was formed for the 1st 30Hol B-2C7 
film with the heater temperature of 920 degrees C by the thickness of 1 micrometer like the example 1 
on it. Then, the 2nd 30Hol B-2C7 film with a thickness of 1 micrometer was shaken like the example 1 
on it with the heater temperature of 990 degrees C, 1000 degrees C, 1020 degrees C, 1030 degrees C, 
and 1040 degrees C, and membranes were formed. 

[0045] Consequently, 30Hol B-2C7 film which has the property (electrization Jc) of 0.6 MA/cm2 
(77K, OT) also by a maximum of 0.8 MA/cm2 (77K, OT) and average was obtained firom the heater 
temperature of 990 degrees C among 1020 degrees C. In addition, at the time of these fikn formation, 
oxygen tension was considered as a part for 26.6Pa (= 200mTorr) and oxygen flow rate of 300cm 3/(= 
300sccm). 

[0046] As a comparison, as a result of forming 30Hol B-2C7 film of 0.8 micrometers of thickness on 
the 3 inch single crystal substrate of LaA103 on the same conditions as 30Hol B-2C7 fihn of the upper 
layer of an example 2, it is checking that the film which has the property (electrization Jc) of 2 - 4.6 
MA/cm2 (77K, OT) in a field 1000 degrees C or more is formed. 

[0047] (Example 3) the field side of the silver tape of the tape substrate (width of face of 10mm) which 
made the silver tape with a thickness of 30 micrometers compound-ize on the tape which consists of 
stainless steel with a thickness of 70 micrometers — PLD ~ the 1st superconduction layer which consists 
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of SOHol B-2C7 film was formed by the thickness of 1 micrometer using law (laser vacuum 
deposition). The stacking tendency within a field was using what has the biaxial stacking tendency 
which is 16 degrees, and manufactured the silver tape which formed superconduction in one side of a 
tape substrate by the so-called Rabits method. Membrane formation conditions were 900 degrees C ui 
heater temperature at the time of a part for 13.3Pa (=100mTorr) of oxygen tension, and oxygen flow rate 
of 100cm 3/(=100sccm), laser output lOOW (1 JxlOOHz), and membrane formation. The stacking 
tendency within a field of the 1st superconduction layer at this time was 14 degrees, and critical current 
density Jc was 0.3 MA/cm2 (77K, OT). 

[0048] a 1st superconduction layer top - further - PLD - the 2nd superconduction layer which consists 
of 30Hol B-2C7 film was formed by the thickness of 1 micrometer using law. Membraae formation 
conditions were 940 degrees C in heater temperature at the time of a part for 26.6Pa (==200mTorr) of 
oxygen tension, and oxygen flow rate of 100cm 3/(=100sccm), laser output lOOW (IJxlOOHz), and 
membrane formation. The stacking tendency within a field of the 2nd superconduction layer at this time 
was 12 degrees. Although the measured critical current density Jc was 0.4 MA/cm2 (77K, OT), this 
critical current density Jc serves as the average of each critical current density Jc of the 1st 
superconduction layer and the 2nd superconduction layer, and the critical current density Jc of the 
parenchyma of the 2nd superconduction layer was presumed to be 0.6 MA/cm2 (77K, OT). 
[0049] In this example, the interlayer is not used on the tape substrate. However, since silver is the 
quality of the material which a diffusion reaction with a superconduction layer cannot produce easily 
compared with other metal tapes (nickel, stainless steel, etc.), even if it vapor-deposits a 
superconduction layer at a direct elevated temperature on silver, the property of the good critical current 
density Jc is acquired. By forming a superconduction layer on such silver by the technique (that is, the 
technique of forming the 2nd superconduction layer on it by using the 1st superconduction layer as a 
diffusion prevention layer) of this iavention, the thin film superconduction wire rod which has the 
property (that is, high critical current density Jc) of the still better critical current density Jc was 
obtained. 

[0050] It should be thought that the gestalt and example of operation which were indicated this time are 
[ no ] instantiation at points, and restrictive. The range of this invention is shown by the above- 
mentioned not explanation but claim, and it is meant that all modification in a claim, equal semantics, 
and within the limits is included. 



[Translation done.] 
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